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Investigation of the Depth of Penetration
. v
of a Magnetic Field into a La\—ge,
Super=Conduct or , sfinmmpedimwe

A. I, Shal'nikov and Yu, V, Sharvinl‘ CONF,DEN.HA'.

To the present time, only one experiment is known of investigat-
ing the depth of penetration of a magnetic field of a super-conductor

of macroscopic size, which however was unsuccessful (Casimir 7).
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The intention of the experiment, is conducted by ws, is tu measure © T

4

e -
the change of electiromotive force arising in a coil in which there is

a super-condutive tin specimen, in the form of an ellipsoid 4 cm long

and 1 em in diameter. The specimen was in a constant magnetic field.

Tts temnerature was modulated with a frequancy of 4 cycles/sec and
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lowered to the order of 0,01° with the aid of the compression and ex-
pansion of gaseous helium which filled the chamber including the coil.
ans sample, The variation in the depth of penetration due to the oscil~
lations of the temperature led to variations in the magnetic current
through the coil, ;I'he electromotive force arising in the coil was mea-
sured with the aid of a sensitive galvinometerwith a photo-intensifier
which was set for the frequency of the temperature oscillation, We

were able to notice variations in the depth S of penetration of the

order of several angstroms and, consequently, to msasure the derivative
DS /aT , of the depth of penetration with respect to temperature,
beginning from several millionths cm/deg. The specimen was prepared
from tih, having no more than 0.002% of impurities., Its surface was
carefully polished, after which the samole was annealed in a vacuum.
The measurements took place for various field intensities from

0.4k to 49.8 oersteds and the average temperature of the specimen varied
from 3° K to the critical temperature. The derivative J3 /bT s for
small field intensities and temperatures, close to the critical, was .

governed by the asymptotic rule at T->Tc = 3.715° K ?S 54~ |o"b
ar (3.7:5—'1')%

It worked out well in the range 3.6° K to 3;701.;0 K.
From the data obtained, the absolute valve of can be com~

puted if we assume that 1/82 can be expanded into a series of -powers

of (T, - T). Knowledge of the asymptotic rule for 2% / 2T

permits the determination of the consta gf integration., The calculated

values of 8 for various fie;d intensities H are included in the table

below and in the diagram. In the calculations, it was assumed that the

values of 8 at rather low temperatures reached a constant value regard-

less of the field strength.
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A detailed account of cur work will be published soon.

We are indebted to P, L. Kapitsa for his advice in the experimental

method, to L, D, Landzu for substantial help in working out results, and

to N. V. Zavaritskoy for help in the experiments,
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